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ABSTRACT

Non-linear viscous flow around an oscillating cyler attracts due to the complex phenomena
created. The use of LES and DES enable us to prediconly the mean flow but also the tran-
sient nature of the flow. LES, [2-3], is based be tdea of separating scales, and splitting the
flow into two regimes by which all scales largearhthe characteristic grid spacing, are re-
solved using a space/time accurate algorithm arlgt the effects of the unresolved subgrid scales
on the large resolved scales are modeled. Goodemgest is achieved concerning the prediction
of the peak frequencies in all cases, but with sdimerepancy in the intensity distribution be-

tween the peaks.

Keywords: LES, oscilating cylinder, experimental tests.
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ABSTRACT

Rigid computational grids represent a strong lirtita on the geometric
complexity of CFD computation¥he overlapping grids technique implemented in
the in-house simulation tool FreSCo+ represent llest tradeo between flexibility
and feasibility, in terms of programming and congpighal effort, based on
arbitrary polyhedral cells or hanging nodes (struietd or unstructured grids).

Keywords: grid generation, overlapping grids, numerical sation, RANS.
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ABSTRACT

Steady high Reynolds numbers flowfield around agseiody junction were
numerically simulated by solving three-dimensianabmpressible RANS equations
with finite volume method. The flow is assumed édfudly turbulent so that the
transition on the strut is not considered. Closuee the turbulence is attained
through the use of the one equation Spalart-Allrmaredel.

Keywords: juncture flow, numerical simulation, RANSE, wingdy junction

[5]. Clarke, D.B., “Simulation of a Wing- Body Junction

REFERENCES Experiment using the Fluent CodeDSTO Platforms Sciences
[1]. Dickinson, S.C, “Time dependent flow visualization in the Laboratory, 2005.

separated region of an appendage-flat plate jumdtio [6]. Song Fu et. al, “Simulation of wing-body junction flows with

Experiments in Fluids 6, pp 141-143, 1988. hybrid RANS/LES methodsinternational Journal of Heat and
[2]. Olgmen S., Simpson, L., “Some features of a turbulent  Fluid Flow, No 28, pp 1379-1390, 2007.

wing—body junction vortical flow"International Journal of Heat [7]. Ungureanu, C., Lungu, A., “Numerical Simulation of the

and Fluid Flow, No 27, pp 980-993, 2006. Turbulent Flow around a Strut Mounted on a PlatBlumerical
[3]. Kim, S.Y., Mori, K., “A Study on Juncture Flows; Effects of Analysis and Applied Mathematics, AIP Proceedinglville

the Inclination of Strut and the Curvature of Platdournal of New York, Vol. 1168, pp. 689-692, 2009.

Society of Naval Architects of Japan, pp 267-27R2 [8]. Olgmen S., Simpson, L., “Wing-Body Junction with
[4]. Kuwahara, K et al., “Direct Simulation of a Flow around an ~ Separation; ERCOFTAC "Classic Collection" Database.

Airfoil”, JSCFDJones , D.A., 2000.

© Galati University Press, 2009



THE ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI
FASCICLE XI — SHIPBUILDING. ISSN 1221-4620
PAGES 23-28, 2009

Numerical Study of a Submerged Two-Dimensional Hydsfoll
Using Different Solvers

Andrea Califano
Department of Marine Technology - NTNU
Rolls-Royce University Technology Cent&erformance in a Seaway
califano@ntnu.no

ABSTRACT

The problem of a submerged hydrofoil has caughthmattention after the
experiments carried out by Duncan (1983). The preaaalysis focuses on the vali-
dation and verification of the solver in the caseadwo dimensional hydrofoil close
to the free surface. The open source code OpenF(ARNB) has been used for the
computations, and its results compared with the emnigal simulation of Califano
(2008), performed using Fluent (2006). All simwat are in good agreement with
the experimental data, but the wave amplitude devestimated.

Keywords: submerged hydrofoil, numerical simulation, experitagvalidation
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ABSTRACT

The paper proposes a numerical investigation bas@dRANS computation
for solving the viscous flow around a fully appethdiector tug hull. Various simu-
lations were carried out to compute the flow aroutiffierent appendage configura-
tions, from the bare hull case to fully appendetl,ta study the influence of the
each appendage on the ship wake and resistancepfaatical reasons, the tech-
nique couples a body forces method and a RANS-Hastdvolume solver to ac-
count for the interactions between the hull anddppendages mounted on it: pro-
pellers, pods, safe guard, brackets and skeg. fiveera approach has been found
the most versatile way for grid generation of larid appendages.

Keywords: turbulent flow, finite volume method, appendage.
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ABSTRACT

The present work 2D+t approach for wave breakitgg &nalysis is limited
to fast slender ships with sharp stem. Also SPH Klirced Eulerian-Lagrangian
(MEL) method approaches are employed in this paparing the first stages of the
evolution, the hull section moves toward the fredase similarly to a water-entry
phenomenon. Consequently, a violent water displeoewccurs generating a water
run-up along the ship bow. Such a motion is fedhieyexpansion of the ship cross
section leading to a bow breaking wave. This phesmamn is highlighted in the first
three panels of figure 3 where the breaking bowesasbtained through the BEM
solver at different Froude numbers and for the ¢hhaills under consideration are
shown.

Keywords: ship resistance, wave breaking, experimental tests.
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ABSTRACT

Unlike common (slow) ships, rapid ships displaygaificantly different pres-
sure loading on the bottom. Besides the hydrospatissure, the hydrodynamic pres-
sure can reach high values and has to be takendaiwsideration for the structural
FEM checking. Given the huge amount of data inpérations, an automation of
loading modelling is highly necessary, so that sluthors successfully attempted to
devise a procedure to create an approximation fondor those hydrodynamic pres-
sures resulted from a CFD program as point-presquais of values, transforming
them into a continuous function, to be added tohydrostatic pressure. This way a
more accurate FEM consideration of the hydrodynalwéclings can be achieved, to
the benefit of ship safety.

Keywords. hydrodynamic pressure, hydrostatic pressure, FEMefting, approximation function, ship safety.
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ABSTRACT

The main focus of the present study is on the mipedational fluid dynamics
(CFD) evaluation of the overall ship performanceseaatool for hull form design.
The numerical results of the numerical approach presented and discussed for
the KCS containership designed by the Korean Rekehrstitute for Ships and
Ocean Engineering (KRISO). Comparisons of the nigalesolution with available
experimental fluid dynamics (EFD) data are givemifar steady flow simulations
around the KCS model were also performed at KRIS® wsed for benchmarking
purposes. The data include wave elevation alonghthiesurface, global wave pat-
tern, resistance and mean velocity components imttary layer and wake trans-
verse cuts. Comparisons are performed hereinaftet the results prove satisfac-
tory resemblance for the current investigation.

Keywords: KCS ship hull, numerical simulation, free-surfatmen, turbulence.
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ABSTRACT

An improved understanding of cavitation dynamiasng both experimental
and simulation results, is a crucial component tevent or reduce cavitation ef-
fects, such as material damage or noise, and thertebincrease propeller perform-
ance. In the present study, Large Eddy SimulatldeS) techniques are used to
simulate the cavitating flow on a propeller in thase of inhomogeneous inflow
conditions.The interface between liquid and vapor is captuusthg a Volume of
Fluid (VoF) approach and a mass transfer modelsedifor the vaporization and

condensation processes.

Keywords:. Large Eddy Simulation, the cavitating flow, Volumg&Fluid.
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ABSTRACT

A viscous flow investigation of a KVLCC2 model witbpeller and rudder is
described in the present work. A special attentfopaid to the effect of propeller
and rudder on the stern flow characteristics. Theyiolds-Averaged Navier-Stokes
equations (RANS hereafter) accompanied by the EABMiIence model are the
governing equations to solve for accomplishing thsk. The hydrodynamic
behavior of the bare hull, the propeller and thelder is studied and discussed by
taking into consideration the mutual interactions.

Keywords: KVLCC2, numerical simulation, actuator disk.
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ABSTRACT

The present work proposes a Boundary Element Methased formulation,
valid for inviscid flows around three-dimensionaldies in arbitrary motionto ad-
dress hydrodynamic analysis of ducted propelle. Ifoth test cases considered
experimental data related to thrust, torque andcificy are available for ducted
configuration (together with propeller and duct aemte contribution to thrust),
whereas for the latter case data for the isolateabpller are also given. Crucial is-
sues arisen by the present analysis are the duopatational grid generation, the
determination of the propeller wake shape and viscphenomena modeling. In
particular, the inclusion of a trailing-wake aligrant model for the isolated propel-
ler has proven to be effective in the enhancemiemtitmerical predictions.

Keywords: ducted propulsors, wake, thrust, torque.

REFERENCES [6] Hughes, M.J., “Implementation of a Special Procedure for
Modeling the Tip Clearance Flow in a Panel Method Ducted

[1] Baltazar, J., Falcdo de Campos, J.A.COn the Modelling Propellers', Propellers/Shafting '97 Symposium, Virginia Beach

of the Flow in Ducted Propellers with a Panel Medho First (USA), 1997.

International Symposium on Marine Propulsors, SMPD®nd- [7] Kuiper, G., “The Wageningen Propeller Serieskarin Pub-

heim (Norway), June 2009. blication 92-001, 1992.

[2] Greco, L., Colombo, C., Salvatore, F., Felli, M.“An [8] Morino, L, Chen, L.T., Suciu, E., “Steady and Oscillatory

Unsteady Inviscid-Flow Model to Study Podded Preptd Subsonic and Supersonic Aerodynamics around Complex

Hydrodynamics," Second International Conference  on Configurations"AIAA Journal, Vol. 13, pp. 368-374, 1975.

Technological Advances in Podded Propulsion, B{gsance), [9] Morino, L., “Boundary Integral Equations in Aerodynamics",

2006. Applied Mechanics Reviews, Vol. 46, No. 8, pp. 446, 1993.

[3]Greco, L., Salvatore, F., Di Felice, F’Validation of a Quasi-  [10] Salvatore, F., Testa, C., lanniello, S., Pereira, .F

potential Flow Model for the Analysis of Marine Pailers “Theoretical Modelling of Unsteady Cavitation anaduced

Wake", Twenty-fifth ONR Symposium on Naval Hydrodynamics, Noise", Proceedings of CAV 2006 Symposium, Wageningen, The

St. John's, Newfoundland, Canada, 2004. Netherlands, 2006.

[4] Kerwin, J.E., Kinnas, S.A., Lee, J.-T., Shih, W.-Z. “A [11] Salvatore, F., Calcagni, D., Greco, L.,'Ducted propeller

surface panel method for the hydrodynamic analgdisiucted  performance analysis using a boundary element MptNSEAN

propellers”, Transaction SNAME, vol. 95, 1987. Technical Report / 2006-083, 2006.
[5] Harvald, S. A., “Resistance and Propulsion of ShipsiViley [12] Sanchez-Caja, A., Pylkkanen J.V., Sipila, T.P;Simulation
Interscience Pubblication, New York, USA, 1992. of the Incompressible Viscous Flow around DuctedpeHlers

with Rudders Using a RANSE Solve27th Symposium on Naval
Hydrodynamics, Seoul (Korea), 2008.

© Galati University Press, 2009



THE ANNALS OF "DUNAREA DE JOS” UNIVERSITY OF GALATI
FASCICLE Xl — SHIPBUILDING. ISSN 1221-4620
PAGES 67-74, 2009

Hydrodynamic Design and Analysisfor a
Controllable Pitch Propeller

Mihaela Amoraritei
“Dunarea de Jos” University of Galati,
Faculty of Naval Architecture,
Galati, 47 Domneasca Street, 800008, Romania,
E-mail: mihaela.amoraritei@ugal.ro

ABSTRACT

The paper deals with the hydrodynamic design aralyais of a controllable
pitch propeller for a general cargo vessel. The mailvantages and disadvantages
of CPP are presented and the design criteria argewed. A wake adapted propel-
ler has been computer-designed, based on theglifire theory with correction fac-
tors on the lifting surface theory. Computation®©pén water performances for dif-
ferent pitch angles have been performed using aneential CFD code. An analyti-
cal tool has been developed to perform power/speegnosis, finding the optimum
combination of pitch/propeller revolution rate fdifferent operating conditions.

Keywords: controllable pitch propeller, hydrodynamic perforroas
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ABSTRACT

The newly developed approach described in this pdjpstrates a proce-
dure on how to gain the information needed for mlimg a prognosis on various

design- and operation-relevant issues.

Deployirgy Monte Carlo Method (Soboal,

1984), the implemented algorithm features the ghit simulate the operation pro-
file of a vessel according to a specific trade jngkinto account the cargo the rout-
ing and the mostly anticipated weather conditiofis paper showed a new ap-
proach to benchmark different ship designs, keepistear focus on the operation.
It has been proved that it is possible to simukaimomplete lifecycle of a projected
or existing vessel, using fore- and hindcasted aftpem data (ship-specific and envi-
ronmental). The simulation results, regarding trevpr demand, are available in
rather short computation time. The use of an entinoeuvring simulation leads to
a complete database of operational data.

Keywor ds. Monte Carlo Simulation, resistance, rudder cavitatio
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ABSTRACT

The present work bow and stern slamming impacterohéed experimen-
tally at the Italian ship model basin in head amdldwing wave condition. The
analysis of a seakeeping test campaign with a setpdanodel relative to a cruise
ship has been presented. The most interesting pheman that was observed is in-
deed the stern slamming, mainly present in follgnsea with slow or no forward
speed at all. Slamming on the afterbody due t@olig waves excites strongly the
structure, confirming the reports relative to onbd@bservations.

Keywor ds. bow and stern slamming, seakeeping, experimersts. te
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ABSTRACT

The main topics of this study are the analyseb@bteady state and transitory
hydroelastic dynamic response of a chemical task@y, induced by irregular head
waves, model Longuet-Higgins. There are considésedloading cases: full cargo
and ballast. The analyses have been carried on tvéheigen program DYN. The nu-
merical model includes linear-modal frequency dampiocedures and also non-
linear time domain direct integration procedures fbe motion equations solution.
The numerical results pointed out the occurrenchefslamming phenomenon at both
ship extremities, so that in the ship girder areareled very high whipping transitory
vibrations. For the numerical analyses is used ¢hemical tanker 7500 tdw model
provided by the ICEPRONAYV Galati, in the framehaf CEEX EU-SSS Project. The
numerical results pointed out that the non-lineaalyses could reveal the extreme
wave loads in the ship hull structure.

Keywor ds. hydroelasticity theory, seakeeping, non-linear styipamic response.
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ABSTRACT

The paper presents computed wave-induced hydrodgrlaads using Frank
formulation of source method for the case of a TORAv bulk carrier vessel. The
computer code is a ship motion and sea load compuiegram, based on the
theory of Salvesen, Tuck and Faltinsen. It predioésmotion and dynamic loads for
a ship in six-degrees-of freedom advancing at @ristpeed with arbitrary heading
in regular waves. The code computes the amplitaddsphases for the surge, sway,
heave, roll, pitch, and yaw motion and the vertieald horizontal shear forces,
bending moments and moments of torsion. In additiahe motions and loads the
computer program predicts, at selected points enstbmerged portion of the hull,
the amplitude and the phase angle of the hydrodimpressure due to the motions
and the incoming wave.

Keywords: 2D Source Method, wave-induced vertical shearefamd vertical bending moment.
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ABSTRACT

In this paper an experimental and numerical analysfi the roll decay for a
patrol boat is carried out. Numerical simulationave been carried out for three
different Froude number. The mathematical modelleyea for the simulations of
the flow field is described by the Reynolds Avedaljavier-Stokes equations. The
effect of the rotating propeller has been consideire the model experiments. A
strong interaction between the vorticity shed fittve fin and the bilge keel has been
also shown. Numerical simulations appear to slighthderpredict the damping,
with an undamped roll decay at the lowest speed.

Keywords: roll decay motion, numerical analysis, model experits.
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ABSTRACT

The paper presents the numerical analysis ofdstead unsteady flow for Combatant 5415 in
order to estimate the ship behavior (including simptions and the unsteady forces acting on the
ship hull) in sea conditions. Numerical simulatiomsre necessary to provide useful information
about the pressure and velocity fields on the welttell surface, the ship behavior in order to
make the modification of the bodylines more efiici€or the unsteady problem is proposed a
seakeeping computation method taking into accdumirtfluence of the steady wave field for es-
timating the hydrodynamic forces acting on the dhii and the response functions. The pro-
posed computation methods predicts the steady fieldein good accuracy, this being one im-
portant condition for the consequent unsteady wield computations. The steady problem is
solved so that the fully nonlinear free-surface ditian is satisfied and evaluating consequently
the influence terms of the steady wave field onutieteady wave field. The unsteady boundary
value problem is liniarized assuming the small atage of the incident waves and ship motions.
The boundary conditions for the unsteady problem satisfied on the exact steady free-surface
and wetted surface of the body. The numerical tesuk carefully compared with experiments.
Finally, it is emphasized that the present simolaiis confirmed to be effective to solve the steady
and unsteady flow for the ship

Keywor ds. Rankine Panel Method, steady waves, unsteady wslvgsmotions.
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ABSTRACT

Fuel consumption is one of the major costs facedy fleet, specifically
determinant for fishing fleets, and any decreasth@éconsumption will be welcome
by shipowners. The main goal is improving the epeegovery through the rudder
so can increase the energy efficiency of the sliip & quite low investment since
the shipowner only has to substitute the rudderdélaComplex interaction
phenomena occurs among propeller, rudder and haffecting “propulsive
efficiency indifferent ways and are numericallydstigated with a coupled BEM-

RANSE technique.

Keywords: ship resistance, numerical simulation,
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ABSTRACT

The assurance of the ship’s hydrodynamic safetgtitates an important con-
cern in ship research and design activities. Irs thaper, the theoretical investiga-
tion of resistance, propulsion, manoeuvrability asehkeeping performance of a
small passenger ship was considered. The theotetigastigation was performed
on the basis of Initial Design module of “Aveva’dem The critical situations were
determined, in order to avoid possible major acoitse

Keywor ds. small passenger ship, resistance, propulsion, niamaiility, seakeeping.
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ABSTRACT

In this paper is presented the ship structure fiad forced vibrations analy-
sis for an offshore barge with length 86.01 m. fbenerical analysis is carried on
3D-FEM full-extended barge model, including thel lamd superstructure elements,
developed at ICEPRONAYV Galati. The structural madeludes the eigen masses
at the ballast load case, the hydrodynamic addedsnaad the elasticity equivalent
path of the surrounding water environment. The atémg pressure acting on the
barge fore peak zone induces the forced vibratigmadhic response, for a sea state
Beaufort level 4-5, based on a direct time domaitegration procedure. The
numerical results are pointing out that some deiter; velocity and acceleration
values in the living quarter of superstructure ateove the onboard comfort values.

Keywords: finite element analysis, free and forced vibratja@iamming pressure.
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ABSTRACT

The paper deals with a complex structural analysfisa conveyor system
which is to be mounted on a hopper dredger. Thesdyaes have been performed
using FEM (Finite Element Method) to ensure thabgmr scantlings have been
made and to check the effect of different combioads. The purpose of the calcu-
lation is to verify that the stress values arehimitallowable stress limits, the deflec-
tions is acceptable and to establish hydraulicroddir forces and stroke. An impor-
tant task was to adjust the models so that to sitaithe weight distribution and to
input the particulars of hydraulic system into thedel — i.e equal forces into cylin-
ders. Three situations have been tested: extradtmm resting position, intermedi-
ate and working position of the conveyors. Fortht three situations the results
obtained have been used to calculate the strenfyttil 6he components of the sys-
tem: conveyor, shore arm, joints, pedestal, anddiation, resting supports.

Keywor ds: Conveyor, dredger, strength, FEM.
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ABSTRACT

Experimental determination of the tensions defbrmation states generated on
a flat or curved panel, made of GRP (glass reirddrpolyester), at the impact with
a steel sphere and the comparison of the measutenesnlts with the ones
obtained from numerical modelling are presentethin paper.

K eywor ds: tension and deformation states, numerical and axpetal results
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ABSTRACT

The present paper discusses the two linear metbbdalculating the dynamic
response of a fixed offshore platform to the actiban earthquake: a) time domain
analysis; b) response spectrum analysis. The msthbdoretical bases are briefly
presented, the two-dimensional model beam equivébetne lumped masses of a
marine platform and the dynamic displacements amnerically calculated, using
the two methods, for a platform whose dynamic ottersstics ([M], [K], [C]) are
known. For the numerical analysis, the accelerogmiimhe San Fernando earth-
guake (1971) has been used. The analysis of thitsdeads to important conclu-
sions, among which one according to which the raspspectrum analysis does not
provide the largest dynamic displacements and heiices not comprehensive
enough.

Keywords:. earthquake, offshore platforms, response spectioma,domain analysis.
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ABSTRACT

The analysis of stress distribution and flexibility piping systems within
contract design is mandatory in ensuring the shfafety. The objective is to make
sure that the maximum stresses are within the alohésrange. This paper in-
cludes a model of air conditioning system mounted 41000 tdw ship tank, under
prescribed static loads. The numerical analysibased on the FEM method, with
the CAESAR Il program developed by COADE Enginge®ioftware.

Keywords: ship, piping system, stress analysis, flexibilfiyite element method.
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ABSTRACT

The research strategies regarding the innovatietams in transport and the
shipbuilding area require the development of thieastructure in the specialized
centers of ship hydrodynamics.

The experimental research infrastructure can beduse both the investigation
of the hydrodynamic phenomena related to the flowrad the ship, and the valida-
tion of the theoretical solutions. The model expertal tests represent an impor-
tant instrument to decide the optimum ship desiuti®n.

This paper deals with the new experimental equipsnfem resistance and pro-
pulsion model tests, purchased in the Towing Tdrfloonarea de Jos” University
of Galati are presented. The operational reinforesmtnwas performed on the basis
of the “PN Il Capacities” national program, finandeby the National Authority of
Scientific Research (ANCS) in 2008.

Also, it presents the results of the resistances tes the ITTC model, performed
in the Towing Tank. The experimental results wenamared with the data in the
references, in order to determine an overall aceyrdiactor of the experimental
model tests with the new technical facilities

Keywords: towing tank, resistance and propulsion equipmeniserimental tests.
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